Six amino acids from the retroviral gene gag greatly enhance the transforming potential of the oncogene v-erb-B.
Avian erythroblastosis virus (AEV) induces both erythroblastosis and fibrosarcomas in susceptible birds and transforms the corresponding cells in culture. Neoplastic transformation by AEV is mediated principally by an oncogene known as v-erb-B. We have explored the means by which this gene is expressed from the genome of AEV and uncovered an important structural determinant for the potency of the oncogene. In order to define the boundaries of v-erb-B and the supplementary oncogene, v-erb-A, we sequenced all but a small portion of the genome of the ES4 strain of AEV. We then demonstrated that, during expression in infected cells, splicing fuses the first six amino acids of the retroviral gene gag to the body of the v-erb-B protein. In order to explore the impact of this fusion on the function of v-erb-B, we constructed vectors with Murine Leukemia Virus that express the oncogene either with or without the fusion to gag. Viruses generated from these two vectors differed greatly in their abilities to transform cells: fusion of v-erb-B with gag enhanced its transforming ability 50 to 100-fold as determined by focus transformation assays and growth in soft agar. Our data suggest that the difference in transforming ability is not due to alterations in transcription or translation but, rather, may result from changes in post-translational modification.